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Description 

The present invention relates to a flocculating agent. More particularly, it relates to a cationic polymer flocculating 
agent having an amidine structural unit. 
s Cationic polymers are used in such applications as flocculating agents and paper-treating agents. Conventionally 

known cationic polymers include polymers of metal or ammonium salts of dialkylaminoalkyl(meth)acrylates, and Hof- 
mann degradation or Mannich reaction products of polyacrylamides. Recently, polyvinylamines obtained by partially 
modifying homo- or copolymers of N-vinylformamide have been proposed in United States Patents No. 4,421 ,602, No. 
4,774,285 and No. 4,957,977. 

10 However, the conventional cationic polymers have some disadvantages in certain applications; for example, de- 

hydrating properties, filterability and stability upon storage are still insufficient when used as flocculating agents. Thus, 
there is a need for further improvement in the performance of cationic polymers. 

The present inventors have made great efforts to overcome the above-mentioned problems of the conventional 
cationic polymers and found that specified cationic polymers having an amidine structure have a remarkably excellent 
is performance as flocculating agents, in particular for organic sludge. Thus, the present invention has accomplished. 

Typically, the cationic polymer flocculating agents according to the present invention have 20 to 90% by mole of 
a repeating amidine unit represented by the formula (1 ) and/or (2): 
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0 to 2% by mole of a repeating substituted amino group unit represented by the formula (3): 

-£-CH 9 — CR 2 -j- 

I , (3) 

NHCOR J 

0 to 70% by mole of a repeating cyano group unit represented by the formula (4): 

CH 9 — CR l -V 

I (4) 
CN 

and 0 to 70% by mole of a repeating amino group unit represented by the formula (5): 

-{-CHj-CR 2 ^- 



*NHjX' 



(5) 



wherein R 1 and R 2 independently denote a hydrogen atom or a methyl group, R 3 denotes an alkyl group having 1 to 
4 carbon atoms or a hydrogen atom, and X- denotes an anion; and have a reduced viscosity of 0.1 to 10 dl/g as 
55 measured in a 1 N saline solution of 0.1 g/dl at 25°C. 

The amidine units represented by the formulae (1) and (2) have an amidine structure of 5-membered ring. Gen- 
erally, they are equivalently observed in the nuclear magnetic resonance (NMR) and infrared (IR) spectroscopy and 
quantitatively determined in a total amount of the units (1 ) and (2). However, with respect to repeating units of a polymer 
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produced in the amidinization reaction as illustrated schematically: 
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the two kinds of repeating units represented by the formulae (1) and (2) should be taken into consideration. In the 
above illustration, (4) and (5) represent a cyano group unit and an amino group unit, respectively, which have not been 
involved in the amidinization reaction. 

The methods for preparing the cationic polymers having the amidine structure are not particularly limited. Generally, 
such polymers may be prepared by forming a copolymer of an ethylenically unsaturated monomer having a primary 
amino group or a substituted amino group convertible into a primary amino group with a nitrile such as acrylonitrile or 
methacrylonitrile, and reacting the cyano group with the primary amino group in the copolymer 

The ethylenically unsaturated monomer is preferably represented by the general formula: 

CH 2 =CR 2 -NHCOR 3 

wherein R 2 denotes a hydrogen atom or a methyl group, R 3 denotes an alky I group having 1 to 4 carbon atoms or a 
hydrogen atom. In the copolymer, substituted amino groups derived from such ethylenically unsaturated monomers 
are readily converted into primary amino groups by hydrolysis or alcoholysis. These primary amino groups are in turn 
reacted with the adjacent cyano groups to amidinize. Examples of the monomers may include N-vinylformamide (R 2 =H, 
R 3 =H) and N-vinylacetamide (R 2 =H, R3=Me). 

The molar ratio of the ethylenically unsaturated monomer to nitrile to be polymerized is generally from 20:80 to 
80:20, although other ratio values can be used in the copolymerization, if desired; for example, larger proportions of 
the ethylenically unsaturated monomer may be used. Generally, the larger the proportion of the amidine units in the 
cationic polymer flocculating agent, the better the flocculating performance. The amine unit in the polymer may be 
believed to contribute advantageously to the flocculating performance. Therefore, the molar ratio of the ethylenically 
unsaturated monomer to nitrile which may provide preferred flocculating agents is usually from 20:80 to 80:20, pref- 
erably from 40:60 to 60:40. 

The ethylenically unsaturated monomer and nitrile may be copolymerized radically in a conventional manner and 
any of conventional methods, such as bulk polymerization, solution polymerization causing precipitation in aqueous 
solution, suspension polymerization and emulsion polymerization, may be employed. The polymerization in a solvent 
is generally carried out using the starting materials at a concentration of 5 to 80% by weight, preferably 20 to 60% by 
weight. Any conventional radical initiators may be used in the radical polymerization. Preferably, azo compounds such 
as 2,2'-azobis-2-amidinopropane hydrochloride are employed. The polymerization is generally effected under inert gas 
stream at a temperature of 30 to 100°C. The resulting copolymers may be subjected to the subsequent amidinization 
reaction directly or after diluted, that is, in the form of a solution or suspension. Further, the copolymers may be treated 
so as to remove solvents therefrom in a known manner and dried to separate them as a solid which is then subjected 
to the amidinization. 

When N-vinylamide compounds represented by the above-described general formula are used as the ethylenically 
unsaturated monomers, the cationic polymer flocculating agents of the present invention may be prepared by the 
subsequent amidinization reaction carried out in a two-step process wherein the substituted amino groups in the co- 
polymer are converted into primary amino groups which are then reacted with the adjacent cyano groups to produce 
an amidine structure. Alternatively, the copolymer may preferably be heated in water or an alcoholic solution in the 
presence of a strong acid or strong base to produce an amidine structure in a single step. In the latter case, it is also 
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believed that primary amino groups may be produced intermediately. 

Illustratively, the latter preferable amidinization reaction may usually be carried out by adding to the copolymer 0.5 
to 5.0 equivalents, preferably 1.0 to 3.0 equivalents, based on one equivalent of the substituted amino group in the 
copolymer, of a strong acid, preferably hydrochloric acid, and heating at a temperature of 80 to 150°C, preferably 90 
s to 120°C, for 0.5 to 20 hours, to produce a cationized polymer having an amidine unit. Generally, the amidinization 
may proceed better and more completely with larger equivalent ratio of strong acid relative to substituted amino groups 
and at higher reaction temperatures. In the amidinization, water will be present in the reaction system in an amount of 
10% by weight or more, preferably 20% by weight or more, based on the copolymer to be subjected to the reaction. 

Most typically, the flocculating agent comprising the cationic polymer according to the present invention is prepared 
10 by copolymerizing N-vinylformamide with acrylonitrile and heating the resulting copolymer, usually in the form of an 
aqueous suspension, in the presence of hydrochloric acid to form an amidine unit from the substituted amino group 
and the adjacent cyano group. The flocculating agents comprising the cationic polymers having different compositions 
may be prepared by selecting the molar ratio of N-vinylformamide to acrylonitrile to be copolymerized and the conditions 
for amidinization of the copolymers. 
15 Typically, the flocculating agent comprising the cationic polymer according to the present invention contains 20 to 

90% by mole of a repeating unit represented by the formula (1) and/or (2), 0 to 2% by mole of a repeating unit repre- 
sented by the formula (3), 0 to 70% by mole of a repeating unit represented by the formula (4), and 0 to 70% by mole 
of a repeating unit represented by the formula (5), and has a reduced viscosity of 0.1 to 10 dl/g. The reduced viscosity 
is herein measured at 25°C in a 1 N saline solution containing the cationic polymer at a concentration of 0.1 g/dl. In the 
20 flocculating agents, it may be believed that the amidine unit contributes mainly to the flocculating performance. 

Generally, the flocculating performance tends to increase as the proportion of amidine unit in the cationic polymer 
becomes larger. However, it is difficult to prepare cationic polymers having the amidine unit in a proportion exceeding 
90% by mole by the above-described methods such as by heating the copolymer in an aqueous hydrochloric acid 
solution. Therefore, the proportion of amidine unit in the flocculating agent be preferably in the range of 30 to 85% by 
2S mole. Most preferably, the flocculating agents contain the amidine unit in a proportion of 50 to 80% by mole due to 
easy preparation and better flocculating performance thereof. For instance, one of the most preferable flocculating 
agents may contain 50 to 80% by mole of the amidine unit and 0 to 2% by mole of the repeating unit represented by 
the formula (3) wherein the total proportion of the amidine unit and the repeating units represented by the formulae (4) 
and (5) is 97 to 100% by mote. 

30 The repeating unit (3) is derived from a more expensive N-vinylamide compound relative to acrylonitrile and does 

not appear to contribute advantageously to the flocculating performance. Generally, the content of repeating unit (3) 
should be up to 2% by mole, preferably up to 1% by mole. When larger amounts of the repeating unit (3) are present, 
the dehydrating properties and/or storage stability of the flocculating agent may sometimes deteriorate. However, when 
the proportion of amidine unit is 50% by mole or more, flocculating agents having good performance may be obtained 

35 even if larger amounts of the repeating unit (3) are present. For example, such a flocculating agent may contain 50 to 
80% by mole of the amidine unit and 2 to 20% by mole of the repeating unit (3), 0 to 48% by mole of the repeating unit 
(4) and 0 to 48% by mole of the repeating unit (5) wherein the total proportion of the repeating units (1) to (5) is 90% 
by mole or more, preferably 97% by mole or more. Such flocculating agents having larger proportions of the repeating 
unit (3) may be prepared by adding to the copolymer of N-vinylformamide and a nitrile, not more than an equivalent of 

40 a strong acid based on the substituted amino groups in the copolymer, and heating the reaction mixture in the presence 
of water in an amount of not more than 20% by weight based on the copolymer. The resulting cationic polymer floccu- 
lating agents are usually poor in stability upon storage; preferably, a strong acid is added to the agents to completely 
neutralize the cationic units in the repeating units (1), (2) and (5). 

The effect of the repeating unit (4) on the flocculating performance has not been understood, but at least it may 

4S be believed that there is no adverse effect. The repeating unit (4) is present in the flocculating agent in an amount of 
0 to 70% by mole. The nitriles are inexpensive and the presence of the repeating unit (4) will reduce the cost for 
manufacturing the flocculating agents. Thus, the cost performance is effectively improved. Preferably, the proportion 
of repeating unit (4) present in the flocculating agent is 5 to 60% by mole, particularly 5 to 50% by mole. I n the flocculating 
agents of the present invention, the molar ratio of amidine unit to repeating unit (4), i.e., (1)+(2)/(4), should generally 

so be in the range of 0.5 to 10.0, preferably in the range of 2.0 to 5.0, since larger proportions of amidine unit usually 
provide more excellent flocculating performance. 

The repeating unit (5) is cationic and may be believed to also contribute to the flocculating performance. The 
repeating unit (5) is generally present in the flocculating agent in a proportion of 0 to 70% by mole, preferably 5 to 60% 
by mole. The repeating units (1), (2) and (5) all are derived from the repeating unit (3). Preferably, therefore, as many 

55 repeating units (3) as possible are converted into the repeating units (1 ), (2) or (5). The proportion of the total repeating 
units (1), (2) and (5) present in the flocculating agent is generally 40% by mole or higher, preferably in the range of 60 
to 90% by mole. This means that the repeating units which are believed to advantageously contribute to the flocculating 
performance comprise a major proportion of the repeating units constituting the flocculating agent. In the flocculating 
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agents of the present invention, the molar ratio of amidine unit to repeating unit (5), i.e., (1 )+(2)/(5), is generally in the 
range of 0.5 to 10.0. Preferably, the molar ratio is in the range-of 2.0 to 5.0 since the amidine unit may more effectively 
contribute to the flocculating performance than the repeating unit (5). As stated previously, the amidine structure is 
formed by the reaction of the repeating unit (4) with either the adjacent repeating unit (3) or the adjacent repeating unit 
s (5) produced therefrom, leaving some of the repeating units (4) unreacted. Accordingly, one of the preferred flocculating 
agents according to the present invention may contain the repeating units (1), (2) and (5) in an amount of 70 to 90% 
by mole in total wherein the total amount of the repeating units (1), (2), (4) and (5) is at least 90% by mole, preferably 
at least 97% by mole. 

In addition to the above-mentioned repeating units, the flocculating agents of the present invention may further 
10 contain other repeating units. However, the above-mentioned repeating units should comprise at least 90% by mole, 
preferably at least 95% by mole in the flocculating agents. 

Illustrative examples of the other repeating units which may be contained in the flocculating agents of the present 
invention include those represented by the following formulae (6) to (9): 
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-(-OH.— CR 1 — CH 0 — CR 2 4- (8) 
1 — CO-NH-J 

4 CH ?" CR 2 — CH 9 — CR l 4- C9) 
1 — NH-CO— 1 

wherein R 1 and R 2 independently denote a hydrogen atom or a methyl group, and M+ denotes a cation. 

The repeating units (6) and (7) are produced by hydrolysis of the repeating unit (4). Thus, in the formation of 
amidine structure by heating copolymers of a nitrile and N-vinylamide compounds in the presence of a strong acid and 
water, some of the cyano groups in the copolymer are hydrolyzed to produce the repeating unit (6) of amide group or 
the repeating unit (7) of carboxyl group. Although the effect of the repeating amide group unit (6) on the flocculating 
performance is not clear, it is generally believed that smaller proportions of the repeating unit (6) may be preferably 
employed. Therefore, the proportion of the repeating unit (6) in the flocculating agent according to the present invention 
is generally up to 5% by mole, preferably up to 2% by mole. The repeating carboxyl group unit (7) is anionic and may 
be believed to affect adversely the flocculating performance. Therefore, the proportion of the unit (7) is preferably small. 
The proportion of repeating unit (7) in the flocculating agent is generally up to 5% by mole, preferably up to 2% by 
mole. Further, it is believed that the repeating lactam units (8) and/or (9) may be produced from the repeating units (5) 
and (6). The effect thereof on the flocculating performance is not clear but the proportion thereof will generally be up 
to 5% by mole, preferably up to 2% by mole. 

As stated previously, the flocculating agents comprising the cationic polymers according to the present invention 
have a reduced viscosity in the range of 0.1 to 10 dl/g, preferably in the range of 1 to 8 dl/g. 

The flocculating agents according to the present invention may be used to remove suspending materials from 
various kinds of waste water by flocculating them. In particular, they may be very useful for the treatment of organic 
sludge. For example, when the flocculating agent of the invention is added to primary settled raw sludge precipitated 
from sewage, excess sludge precipitated from effluents of active sludge-processing equipments, or mixtures thereof 
(generally referred to "mixed raw sludge"); or digested sludge formed in anaerobic treatment of active sludge, in sew- 
age-treatment plants, firm and solid floes are formed. These floes may be then treated by any squeeze-dehydrating 
equipment such as belt press, screw press or filter press, or any pressurized dehydrating equipment such as centrifuge 
or vacuum filter, so that dehydration may be performed at a significantly high speed and filter cakes having low water 
contents may be produced. In addition to the organic sludges generated in city sewage treating plants, sludges gen- 
erated in treatment of excrements, and sludges generated in anaerobic treatment of excrements or active sludges, as 
well as sludges generated in treatment of various industrial waste water other than the city sewage may also be ad- 
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vantageously treated by the present flocculating agents. 

The flocculating agent of the present invention may be added to a slurry containing sludge in an amount of 0.01 
to 3.0% by weight, preferably 0.1 to 1.0% by weight based on the solids contained in the slurry. The pH of the slurry 
containing sludge is preferably in the range of 3.5 to 8.0. Particularly excellent flocculating effect may be obtained if 
s the agent is added to a slurry having a pH in the range of 4.5 to 7.5. 

EXAMPLES 

The present invention will be more fully illustrated by the following examples. In the examples all percentages are 
w by weight unless otherwise stated. 

Examples 1 to 5 : Preparation of flocculating agents 

Into a 50 ml four-necked flask equipped with a stirrer, a nitrogen inlet tube and a condenser, 6.0 g of a mixture 
is comprising N-vinylformamide and acrylonitrile in a molar fraction as shown in Table 1 , and 34.0 g of desalted water 
were introduced. The content of the ftask was heated to 60° C under nitrogen gas stream while stirring, after which 
0.12 g of a 10% aqueous solution of 2,2'-azobis-2-amidinopropane dihydrochloride was added. After stirring was con- 
tinued for 4 hours at 45°C, the reaction mixture was heated to 60°C and held for further 3 hours to produce a suspension 
of precipitated polymer in water. To the suspension, 20 g of water was added followed by addition of 2 equivalents of 
20 concentrated hydrochloric acid based on the formyl groups in the polymer. The reaction mixture was held at 100°C for 
4 hours while stirring to amidinize the polymer. The resulting polymer solution was added to acetone and the precipitated 
polymer was dried under vacuum. Thus, solid polymers A to E were obtained. 

The compositions and reduced viscosity values of these polymers A to E were measured according to the following 
methods. The results are shown in Table 1. 

25 

Compositional analysis : 

The compositions of starting polymers before amidinization were calculated from integrated values of absorption 
peaks corresponding to respective monomer units in 13 C NMR spectroscopy. 
30 The compositions of the polymers A to E after amidinization were calculated from integrated values of absorption 

peaks corresponding to respective repeating units in 13 C NMR spectroscopy. The repeating units (1 ) and (2) were not 
distinguished from each other and the sum of both units was calculated; also, the repeating units (8) and (9) were 
taken together and the sum thereof is given in Table 1 . 

The absorption peaks of the repeating units (1) and (2), (6), as well as (8) and (9) were observed contiguously in 
35 a very narrow region of about 1 70 to 185 ppm. Therefore, the attribution of each absorption peak to the corresponding 
structure was determined in the following manner: 

Thus, the weight balance was confirmed by elementary analysis and measurement of water content of the polymer 
concerned. Further, 13 C NMR and IR spectra of the polymer concerned were precisely compared with those of known 
compounds having an amidine, amide or lactam group. 

40 

Measurement of reduced viscosity : 

Each of the polymers A to E was dissolved in IN aqueous solution of sodium chloride to a concentration of 0.1 
g/dl, and the reduced viscosity was measured at 25° C using an Ostwald viscometer. 

45 

Flocculating performance test : 

The flocculating performance of the polymers A to E was tested in the following manner: Into a 200 ml beaker, 1 00 
ml of excess sludge (solid content of 1.5%, pH 6.5) of a commercial active sludge treating plant was put followed by 
so addition of 10 ml of a 0.25% aqueous solution of each polymer A to E. A stirrer having at its end three rods of 5 mm 
in diameter and 20 mm in length was used to stir the sludge at 1 ,000 rpm for 10 seconds. The flocculated sludge was 
filtered through a 60 mesh nylon filter cloth by gravity filtration and the amount of filtrate water filtered for 10 seconds 
was measured. 

The gravity filtered sludge was put between two polyester monofilament filter cloths (Nippon Filcon, OLh-C, 30 cm 
ss x 30 cm in size). These filter cloths were then put between polyvinyl chloride plates with draining grooves and dehy- 
drated by a hydraulic press having a piston of 20 mm in diameter at a piston pressure of 50 kg/cm 2 for 30 seconds. 
The weight of the dehydrated sludge and the weight of the solids obtained after drying the dehydrated sludge at 1 20°C 
for 3 hours were measured to calculate the water content of the dehydrated sludge. The amounts of filtrate and the 
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water contents measured are shown in Table 1 . 

Thermal stability test of flocculating agent : 

After maintaining the polymers A to E in an oven at 120°C for 8 hours, 0.4 g of each polymer was added to 200 
ml of water and stirred at room temperature for 2 hours. The solution was put onto a plain plate of rubber and the 
amount of insoluble solids was estimated. The results are shown in Table 1, in which the symbols 'circle, " triangle," 
D x" and D xx n represent "no insoluble solid," "2 to 5 insoluble solid particles," "6 or more insoluble solids," and "almost 
insoluble," respectively. 

Comparative Examples 1 and 2 : 



A polymer F (Comparative Example 1) which was substantially free of repeating unit having an amidine structure 
and a traditional flocculating polymer G of dimethylaminoethyl acrylate (Comparative Example 2) were prepared and 
is tested for their flocculating performance and thermal stability in the same manner as above. The results are shown in 
Table 1. 



20 



25 



30 



35 



40 



45 



SO 



55 



7 




8 




EP 0 528 409 B1 



Comparative Examples 3 to 6 and Examples 6 to 10 : 

The procedures of Example 3 were repeated except that the amidinization of copolymers of acrylonitrile and N- 
vinytformamide was effected while varying the amount of hydrochloric acid, reaction temperature and reaction time. 
5 The polymers H to O shown in Table 2 were obtained. In Comparative Example 6, the amount of concentrated hydro- 
chloric acid added was one equivalent based on the formyl groups in the copolymer. 

These polymers were tested for their flocculating performance as in Example 1 to determine. the amount of filtrate 
and the water content of each polymer. The results are shown in Table 2. 
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Examples 11 to 13 : 

Into a 50 ml four-necked flask equipped with a stirrer, an nitrogen inlet and acondenser ( 6.0 g of a mixture comprising 
N-vinylformamide and acrylonitrile in a molar fraction as shown in Table 3 and 34.0 g of desalted water. The contents 
of the flask were heated to 45°C under stirring in a nitrogen gas stream, and 0.12 g of a 10% aqueous solution of 2,2'- 
azobis-amidinopropane dihydrochloride was added. After stirring at 45°C for 4 hours, the reaction mixture was heated 
to 60°C and held at this temperature for 3 hours to obtain a suspension comprising precipitated polymers in water. 

The precipitated polymer was filtered out and dried under vacuum to obtain solid matter having a water content 
of 15%. The solids were put into a 50 ml rotating egg-plant type flask and an equivalent amount of concentrated 
hydrochloric acid based on the formyl groups in the polymer was added. The mixture was maintained at 100°C for 5 
hours to amidinize the polymer. The resulting polymer was added into acetone, washed, and dried under vacuum to 
obtain solid polymers Q to S as shown in Table 3. 

These polymers Q to S were tested for their flocculating performance as in Example 1 to determine the amount 
of filtrate and the water content. The results are shown in Table 3. 
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Examples 14 to 18 and Comparative Examples 7 and 8 : 

The procedures for testing flocculating performance of Example 1 were repeated to determine the amount of filtrate 
and the water content, except that each of the above-mentioned polymers A to G in an amount as shown in Table 4 
was added to three different organic sludges. The results are shown in Table 4. 
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The organic sludges treated with the cation ic polymer flocculating agent according to the present invention form 
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firm and solid floes which may be very efficiently treated subsequently. Specifically, filtration may be performed at a 
high speed and cakes with low water contents may be obtained after dehydration. 

In particular, the flocculating agents of the present invention may be very effective for the treatment of excess 
sludges, mixed raw sludges and digested sludges generated abundantly in city sewage treating plants. Thus, the 
present invention has a great utility in such industries. 

Claims 

1. A cationic polymer flocculating agent, which contains 20 to 90% by mole of a repeating unit represented by the 
formula (1) and/or (2): 

-f ch.-cr'-ch.-cr 2 !- CD 

I C=N 1 



+ NH 3 X- 



-f CH,-CR Z -CH 2 -CR 1 -)- 
I 

1 — N = C 1 



(2) 



(3) 



(4) 



f NH 3 X- 

0 to 2% by mole of a repeating unit represented by the formula (3): 

-(-CH 2 -CR 2 f 

NHCOR 3 

0 to 70% by mole of a repeating unit represented by the formula (4): 

CN ■ 

and 0 to 70% by mole of a repeating unit represented by the formula (5): 
-f CH r CR 2 f 

wherein R 1 and R 2 independently denote a hydrogen atom or a methyl group, R 3 denotes an alkyl group having 

1 to 4 carbon atoms or a hydrogen atom, and X" denotes an anion; and which has a reduced viscosity of 0.1 to 
10 dl/g as measured in a 1N saline solution of 0.1 g/dl at 25°C. 

2. The cationic polymer flocculating agent of claim 1 , which contains 30 to 85% by mole of the repeating unit repre- 
sented by the formula (1 ) and/or (2). 

3. The cationic polymer flocculating agent of claim 2, which contains 50 to 80% by mole of the repeating unit repre- 
sented by the formula (1 ) and/or (2). 

4. The cationic polymer flocculating agent of claim 1 , which contains 5 to 60% by mole of the repeating unit repre- 
sented by the formula (4) and 5 to 60% by mole of the repeating unit represented by the formula (5). 



(5) 
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5. The cation ic potymer flocculating agent of claim 4, which contains 5 to 50% by mole of the repeating unit repre- 
sented by the formula (4) and 5 to 50% by mole of the repeating unit represented by the formula (5). 

6. The cationic polymer flocculating agent of any one of claims 1 to 5, wherein the total proportion of the repeating 
unit represented by the formula (1 ) and/or (2) and the repeating unit represented by the formula (5) is at least 40% 



7. The cationic potymer flocculating agent of claim 6, wherein the total proportion of the repeating unit represented 
by the formula (1 ) and/or (2) and the repeating unit represented by the formula (5) is 60 to 90% by mole. 

8. The cationic polymer flocculating agent of any one of claims 1 to 7, wherein the total proportion of the repeating 
unit represented by the formula (1) and/or (2), the repeating unit represented by the formula (4) and the repeating 
unit represented by the formula (5) is at least 90% by mole. 

9. The cationic polymer flocculating agent of claim 8, wherein the total proportion of the repeating unit represented 
by the formula (1) and/or (2), the repeating unit represented by the formula (4) and the repeating unit represented 
by the formula (5) is 97 to 100% by mole. 

10. The cationic polymer flocculating agent of claim 1 , which contains 50 to 80% by mole ofthe repeating unit repre- 
sented by the formula (1 ) and / or (2), the total proportion of the repeating unit repesented by the formula (1 ) and/or 
(2), the repeating unit represented by the formula (4) and the repeating unit represented by the formula (5) being 
97 to 100% by mole. 

11. The cationic polymer flocculating agent of any one of claims 1 to 10, wherein the ratio of the repeating unit repre- 
sented by the formula (1 ) and/or (2) to the repeating unit represented by the formula (4) is 0.5 to 10. 

12. The cationic polymer flocculating agent of claim 11, wherein the ratio of the repeating unit represented by the 
formula (1 ) and/or (2) to the repeating unit represented by the formula (4) is 2 to 5. 

13. The cationic polymer flocculating agent of any one of claims 1 to 12, wherein the ratio of tine repeating unit rep- 
resented by the formula (1 ) and/or (2) to the repeating unit represented by the formula (5) is 0.5 to 1 0. 

14. The cationic polymer flocculating agent of claim 13, wherein the ratio of the repeating unit represented by the 
formula (1) and/or (2) to the repeating unit represented by the formula (5) is 2 to 5. 

15. The cationic polymer flocculating agent of any one of claims 1 to 14, which further contains 0 to 2% by mole of a 
repeating unit represented by the formula (6): 



by mole. 




(6) 



*CONH 2 

0 to 2% by mole of a repeating unit represented by the formula (7) : 




(7) 



COO~M T 



and 0 to 2% by mole of a repeating unit represented by the formula (8) and/or (9): 




CO-NH 



(8) 
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^ C H 2 -CR 2 -CH 2 -CR l > (9) 
l—NH-CO— I 

wherein R 1 and R 2 independently denote a hydrogen atom or a methyl group, and M+ denotes a cation. 

1 6. The cationic polymer flocculating agent of any one of claims 1 to 1 5, which contains 0 to 1 % by mole of the repeating 
unit represented by the formula (3). 

17. The cationic polymer flocculating agent of any one of claims 1 to 16, wherein R 3 in the formula (3) denotes a 
hydrogen atom. 



18. The cationic polymer flocculating agent of claim 1, which contains 50 to 90% by mole of the repeating unit repre- 
15 sented by the formula (1 ) and /or (2). 

19. A cationic polymer flocculating agent, which contains 50 to 90% by mole of a repeating unit represented by the 
formula (1) and/or (2): 



-f ch.-cr'-ch.-cr 2 -}- CD 

I c =N 1 

-f CH,-CR 2 -CH.-CR l |- C2) 

I — n = C 1 

•NH 3 X- 

further containing 2 to 20% by mole of a repeating unit represented by the formula (3): 

,2A. 



-f- CH 2-<r R t- 

3 



(3) 



NH COR" 

0 to 48% by mole of a repeating unit repesented by the formula (4): 



-f-CH„ — C R l A- 

I (4) 
CN 



and 0 to 48% by mole of a repeating unit represented by the formula (5): 

T CH rf R T 

*NH 3 X- 



(5) 



wherein R 1 nd R 2 independently denote a hydrogen atom or a methyl group, R 3 denotes an alkyl group having 1 
to 4 carbon atoms or a hydrogen atom, and X' denotes an anion, and which has a reduced viscosity of 0.1 to 10 
dl/g as measured in a 1 N saline solution of 0.1 g/dl at 25°C. 

55 20. The cationic polymer flocculating agent of claim 1 8 or 1 9, wherein the total proportion of the repeating unit repre- 
sented by the formula (1 ) and/or (2), the repeating unit represented by the formulae (3), the repeating unit repre- 
sented by the formula (4) and the repeating unit represented by the formula (5) is 97 to 100% by mole. 
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21. The cationic polymer flocculating agent of claim 1 9 or 20, which contains 50 to 80% by mole of the repeating unit 
represented by the formula (1) and/or (2), 2 to 20 % by mole of the repeating unit represented by the formula (3), 
and optionally the repeating unit represented by the formula (4) and/or (5), the total proportion of the repeating 
unit represented by the formula (1 ) and/or (2), the repeating unit represented by the formula (3), the repeating unit 
represented by the formula (4) and the repeating unit represented by the formula (5) being 97 to 100% by mole. 

22. The cationic polymer flocculating agent of any one of claims 19 to 21, wherein R 3 in the formula (3) denotes a 
hydrogen atom. 

23. A process for treating organic sludge comprising adding to the organic sludge, a cationic polymer flocculating 
agent which contains 20 to 90% by mole of a repeating unit represented by the formula (1) and/or (2): 

CR 1 - CH,— CR 2 4- (1) 
I c=N 1 

NH 3 X 

CH,— CR l 4- (2) 

J 

= C 1 

*NH,X" 



-f CH r 



4CH,-CR 2 - 
>— N = 



0 to 2% by mole of a repeating unit represented by the formula (3) : 

-f CH r CR 2 f 
NH COR 3 

0 to 70% by mole of a repeating unit represented by the formula (4): 

CN 

and 0 to 70% by mole of a repeating unit represented by the formula (5): 



(3) 



(4) 



-(-CH 2 -CR 2 ^- 



+ NHjX" 



(5) 



whereinR 1 and R 2 independently denote a hydrogen atom or a methyl group, R 3 denotes an alkyl group having 1 
to 4 carbon atoms or a hydrogen atom, and X- denotes an anion; and which has a reduced viscosity of 0.1 to 10 
dl/g as measured in a 1 N saline solution of 0.1 g/dl at 25°C. 

24. A process for treating organic sludge comprising adding to the organic sludge, a cationic polymer flocculating 
agent which contains 50 to 90% by mole of a repeating unit represented by the formula (1 ) and/or (2): 

-4- CH,— CR 1 — CH,- CR 2 A- (1) 

I C=N 1 

♦ I 
NHjX 
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-fcH 7 — CR 2 — CH,- CR l 4- (2) 
I — N = C 1 



NH 3 X 

wherein R 1 and R 2 independently denote a hydrogen atom or a methyl group, and X~ denotes an anion; and which 
has a reduced viscosity of 0.1 to 10 dl/g as measured in a 1N saline solution of 0.1 g/dl at 25°C. 

25. The The process for treating organic sludge of claim 24, wherein the cationic polymer flocculating agent further 
contains 2 to 20% by mole of a repeating unit represented by the formula (3): 

^ 2 I - C3) 

NHCOR 

20 0 to 48% by mole of a repeating unit represented by the formula (4): 

-f.CH.-CR'-)- (4) 
CN 

25 and 0 to 48% by mole of a repeating unit represented by the formula (5): 

-^ CH !- < f R! ^ (5) 

30 3 

wherein R 1 and R 2 independently denote a hydrogen atom or a methyl group, R 3 denotes an alkyl group having 
1 to 4 carbon atoms or a hydrogen atom, and X~ denotes an anion. 



26. The process for treating organic sludge of any one of claims 23 to 25, wherein 0.01 to 3.0% by weight, based on 
the solid content of the organic sludge, of the cationic polymer flocculating agent is added. 

27. The process for treating organic sludge of claim 26, wherein 0.1 to 1 .0% by weight, based on the solid content of 
the organic sludge, of the cationic polymer flocculating agent is added. 

28. The process for treating organic sludge of any one of claims 23 to 27, wherein the organic sludge is mixed raw 
sludge. 

29. The process for treating organic sludge of any one of claims 23 to 27, wherein the organic sludge is digested sludge. 

30. The process for treating organic sludge of any one of claims 23 to 29, wherein the organic sludge has a pH of 3.5 
to 8.0. 

31. The process for treating organic sludge of claim 30, wherein the organic sludge has a pH of 4.5 to 7.5. 
Patentanspruche 

1 . Kationisches polymeres Flockungsmittel, enthaftend 20 bis 90 Mol-% einer wiederkehrenden Einheit der folgenden 
Formel (1) und/oder (2) 
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10 



IS 



25 



30 



55 



_ cr'— ch,-c d! 

I C=N 1 



T CH -CR'-CH r CR^ (1) 



•NH 3 X 



CH, — CR^ — CH, — Cr' —, — (2) 
I — N = C 1 



•NH 3 X 

0 bis 2 Mol-% einer wiederkehrenden Einheit der Forme! (3) 



-f-CH 0 — CR 2 4- 

I , (3) 

20 NHCOR 

0 bis 70 Mol-% einer wiederkehrenden Einheit der Formel (4) 

-f-CH 9 — CR 1 -)- 

CN * 

und 0 bis 70 Mol-% einer wiederkehrenden Einheit der Formel (5) 

-T CH, — cr 2 4- 
V 2 A I C5) 
•iNH 3 X" 

worin R 1 und R 2 unabhangig voneinander ein Wasserstotfatom oder eine Methylgruppe bedeuten, R 3 eine Alkyl- 
gruppe mit 1 bis 4 Kohlenstoffatomen oder ein Wasserstotfatom bedeutet und X~ ein Anion bedeutet; 
und welches eine reduzierte Viskositat von 0,1 bis 10dl/g aufweist, gemessen in einer 1N Salzlosung von 0,1 g/dl 
35 bei 25°C. 

2. Kationisches polymeres Flockungsmittel nach Anspruch 1 , enthaltend 30 bis 85 Mol-% der wiederkehrenden Ein- 
heit der Formel (1) und/oder (2). 

40 3. Kationisches polymeres Flockungsmittel nach Anspruch 2, enthaltend 50 bis 80 Mol-% der wiederkehrenden Ein- 
heit der Formel (1) und/oder (2). 

4. Kationisches polymeres Flockungsmittel nach Anspruch 1 , enthaltend 5 bis 60 Mol-% der wiederkehrenden Einheit 
der Formel (4) und 5 bis 60 Mol-% der wiederkehrenden Einheit der Formel (5). 

45 

5. Kationisches polymeres Flockungsmittel nach Anspruch 4, enthaltend 5 bis 50 Mol-% der wiederkehrenden Einheit 
der Formel (4) und 5 bis 50 Mol-% der wiederkehrenden Einheit der Formel (5). 

6. Kationisches polymeres Flockungsmittel nach mindestens einem der Anspruche 1 bis 5, wobei der Gesamtanteil 
60 der wiederkehrenden Einheit der Formel (1) und/oder (2) und der wiederkehrenden Einheit der Formel (5) minde- 
stens 40 Mol-% betragt. 

7. Kationisches polymeres Flockungsmittel nach Anspruch 6, wobei der Gesamtanteil der wiederkehrenden Einheit 
der Formel (1 ) und/oder (2) und der wiederkehrenden Einheit der Formel (5) 60 bis 90 Mol-% betragt. 



8. Kationisches polymeres Flockungsmittel nach mindestens einem der Anspruche 1 bis 7, wobei der Gesamtanteil 
der wiederkehrenden Einheit der Formel (1) und/oder (2), der wiederkehrenden Einheit der Formel (4) und der 
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wiederkehrenden Einheit der Formel (5) mindestens 90 Mol-% betragt. 

9. Kationisches potymeres Flockungsmittel nach Anspruch 8, wobei der Gesamtanteil der wiederkehrenden Einheit 
der Formel (1) und/oder (2), der wiederkehrenden Einheit der Formel (4) und der wiederkehrenden Einheit der 

5 Formel (5) 97 bis 100 Mol-% betragt. 

10. Kationisches polymeres Flockungsmittel nach Anspruch 1 , enthaltend 50 bis 80 Mol-% der wiederkehrenden Ein- 
heit der Formel (1) und/ oder (2), wobei der Gesamtanteil der wiederkehrenden Einheit der Formel (1) und/oder 
(2), der wiederkehrenden Einheit der Formel (4) und der wiederkehrenden Einheit der Formel (5) 97 bis 100 Mol- 

10 % betragt. 

11. Kationisches polymeres Flockungsmittel nach mindestens einem der Anspruche 1 bis 10, wobei das Verhaltnis 
der wiederkehrenden Einheit der Formel (1) und/oder (2) zu der wiederkehrenden Einheit der Formel (4) 0,5 bis 
10 betragt. 

15 

12. Kationisches polymeres Flockungsmittel nach Anspruch 11, wobei das Verhaltnis der wiederkehrenden Einheit 
der Formel (1) und/oder (2) zu der wiederkehrenden Einheit der Formel (4) 2 bis 5 betragt. 

13. Kationisches polymeres Flockungsmittel nach mindestens einem der Anspruche 1 bis 12, wobei das Verhaltnis 
20 der wiederkehrenden Einheit der Formel (1) und/oder (2) zu der wiederkehrenden Einheit der Formel (5) 0,5 bis 

1 0 betragt. 

14. Kationisches polymeres Flockungsmittel nach Anspruch 13, wobei das Verhaltnis der wiederkehrenden Einheit 
der Formel (1) und/oder (2) zu der wiederkehrenden Einheit der Formel (5) 2 bis 5 betragt. 

25 

15. Kationisches polymeres Flockungsmittel nach mindestens einem der Anspruche 1 bis 14, enthaltend weiterhin 0 
bis 2 Mol-% einer wiederkehrenden Einheit der Formel (6) 

-f CH 9 - CR l 4- 

30 i (6) 

*CONH 2 

0 bis 2 Mol-% einer wiederkehrenden Einheit der Formel (7) 

4^H, _CR l 4~ 

I . (7) 

COO M ' 

und 0 bis 2 Mol-% einer wiederkehrenden Einheit der Formel (8) und/oder (9) 

-f CH - CR l — CH,-CR 2 -X- (8) 
»— CO-NH— 1 

-^CH. r CR 2 — CH ? — CR l 4" (9) 



35 



40 



45 



' — NH-CO-J 



so worin R 1 und R 2 unabhangig voneinander ein Wasserstoffatom oder eine Methylgruppe bedeuten und M + ein 

Kation bedeutet. 

16. Kationisches polymeres Flockungsmittel nach mindestens einem der Anspruche 1 bis 15, enthaltend 0 bis 1 Mol- 
% der wiederkehrenden Einheit der Formel (3). 



55 



17. Kationisches polymeres Flockungsmittel nach mindestens einem der Anspruche 1 bis 16, worin R 3 in der Formel 
(3) ein Wasserstoffatom bedeutet. 
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18. Kationisches polymeres Flockungsmittel nach Anspruch 1 , enthaltend 50 bis 90 Mol-% der wiederkehrenden Ein- 
heit der Fonmel (1 ) und/oder (2). 

19. Kationisches polymeres Flockungsmittel, enthaltend 50 bis 90 Mol-% einer wiederkehrenden Einheit der Formel 
(1) und/oder (2) 

4cK,-CR l -CH r CR 2 |- (1) 

1 C=N 1 

. I 



YCHj-CR - CHj-CR 1 -)- (2) 



c — 
♦nh,x- 

20 enthaltend weitemin 2 bis 20 Mol-% einer wiederkehrenden Einheit der Formel (3) 

-f-CH, — CR 2 4~ 

I » (3) 

NHCOR J 

25 

0 bis 48 Mol-% einer wiederkehrenden Einheit der Formel (4) 

-f-CK.-CR 1 -)- 

I (4) 

CN ' 

und 0 bis 48 Mol-% einer wiederkehrenden Einheit der Formel (5) 

T CH r CR r 

-J . (5) 
NK 3 X 

worin R 1 und R 2 unabhangig voneinander ein Wasserstoffatom oder eine Methylgruppe bedeuten, R 3 eine Alkyl- 
40 gruppe mit 1 bis 4 Kohlenstoffatomen oder ein Wasserstoffatom bedeutet, und X" ein Anion bedeutet, und welches 

eine reduzierte Viskositat von 0,1 bis 10 dl/g aufweist, gemessen in einer 1 N Salzlosung von 0,1 g/dl bei 25°C. 

20. Kationisches polymeres Flockungsmittel nach Anspruch 1 8 oder 1 9, wobei der Gesamtanteil der wiederkehrenden 
Einheit der Formel (1) und/ oder (2), der wiederkehrenden Einheit der Formel (3), der wiederkehrenden Einheit 
der Formel (4) und der wiederkehrenden Einheit der Formel (5) 97 bis 100 Mol-% betragt. 



21. Kationisches polymeres Flockungsmittel nach Anspruch 19 oder 20, enthaltend 50 bis 80 Mol-% der wiederkeh- 
renden Einheit der Formel (1 ) und/oder (2), 2 bis 20 Mol-% der wiederkehrenden Einheit der Formel (3) und wahl- 
weise der wiederkehrenden Einheit der Formel (4) und/oder (5), wobei der Gesamtanteil der wiederkehrenden 

50 Einheit der Formel (1 ) und/oder (2), der wiederkehrenden Einheit der Formel (3), der wiederkehrenden Einheit der 

Formel (4) und der wiederkehrenden Einheit der Formel (5) 97 bis 100 Mol-% betragt. 

22. Kationisches polymeres Flockungsmittel nach mindestens einem der Anspruche 1 9 bis 21 , wobei R 3 in der Formel 
(3) ein Wasserstoffatom bedeutet. 



23. Verfahren zur Behandlung eines organischen Schlamms, umfassend die Zugabe zu dem organischen Schlamm 
eines kationischen polymeren Flockungsmittels, enthaltend 20 bis 90 Mol-% einer wiederkehrenden Einheit der 
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Formel (1 ) und/oder (2) 

-(-CHj-CR'-CHj-CR 2 -)- (1) 

=M 1 



C=N 
NHjX- 
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50 



-f CH 2 -CR 2 - CH 2 -CR l -)- (2) 
I — N = C 1 



,s TlNH 3 X " 
0 bis 2 Mol-% einer wiederkehrenden Einheit der Formel (3) 



-(- CH r CR 2 -)- 



•I- ' , (3) 
NHCOR 1 

0 bis 70 Mol-% einer wiederkehrenden Einheit der Formel (4) 

-f CH,- Cr'|- 

! (4) 
CN 

und 0 bis 70 Mol-% einer wiederkehrenden Einheit der Formel (5) 



4CH, — CR 2 4~ 

,1 J . (5) 



•NH 3 X 

worin R 1 und R 2 unabhangig voneinander ein Wasserstoffatom Oder eine Methylgruppe bedeuten, R 3 eine Alkyl- 
gruppe mit 1 bis 4 Kohlenstoffatomen oder ein Wasserstoffatom bedeutet, und X" ein Anion bedeutet; und welches 
eine reduzierte Viskositat von 0,1 bis 10 dl/g aufwetst, gemessen in einer 1N Salzlosung von 0,1 g/dl bei 25°C. 

40 24. Verfahren zur Behandlung eines organischen Schlamms, umfassend die Zugabe zu dem organischen Schlamm 
eines kationischen polymeren Flockungsmittels, enthaltend 50 bis 90 Mol-% einer wiederkehrenden Einheit der 
Formel (1) und/oder (2) 



-(-CH 2 — CR 1 — CH 2 — CR 2 ^- (1) 
— C=N 1 



-fcH r CR 2 -CH r CR l f ( 2 ) 
I — N = C 



55 , | 

worin R 1 und R 2 unabhangig voneinander ein Wasserstoffatom Oder eine Methylgruppe bedeuten, und X- ein 



NH 3 X- 
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Anion bedeutet; und welches eine reduzierte Viskositat von 0,1 bis 10 dl/g aufweist, gemessen in einer 1N Salz- 
losung yon 0,1 g/dl bei 25°C. 

25. Verfahren zur Behandlung eines organ ischen Schlamms nach Anspruch 24, wobei das kationische polymere Flok- 
kungsmittel weiterhin 2 bis 20 Mol-% einer wiederkehrenden Einheit der Formel (3) 

-fcH 9 — CR 2 4- 

I 3 C3) 

NHCOR 

0 bis 48 Mol-% einer wiederkehrenden Einheit der Formel (4) 
-(-CH^CR 1 )- 



CN ■ 

und 0 bis 48 Mol-% einer wiederkehrenden Einheit der Formel (5) 



(4) 



-X CH 2-^ r2 ^ (5) 
'NH 3 X' 

enthalt, worin R 1 und R 2 unabhangig voneinander ein Wasserstoffatom Oder eine Methylgruppe bedeuten, R 3 eine 
25 Alkylgruppe mit 1 bis 4 Kohlenstoffatomen Oder ein Wasserstoffatom bedeutet, und X~ ein Anion bedeutet. 

26. Verfahren zur Behandlung eines organischen Schlamms nach mindestens einem der Anspruche 23 bis 25, wobei 
0,01 bis 3,0 Gew.-%, bezogen auf den Feststoffgehalt des organischen Schlamms, des kationischen polymeren 
Flockungsmittels zugegeben werden. 

30 

27. Verfahren zur Behandlung eines organischen Schlamms nach Anspruch 26, wobei 0,1 bis 1,0 Gew.-%, bezogen 
auf den Feststoffgehalt des organischen Schlamms, des katonischen polymeren Flockungsmittels zugegeben wer- 
den. 

35 28. Verfahren zur Behandlung eines organischen Schlamms nach mindestens einem der Anspruche 23 bis 27, wobei 
der organische Schlamm ein gemischter Rohschlamm ist. 

29. Verfahren zur Behandlung eines organischen Schlamms nach mindestens einem der Anspruche 23 bis 27, wobei 
der organische Schlamm ein digerierter Schlamm ist. 

40 

30. Verfahren zur Behandlung eines organischen Schlamms nach mindestens einem der Anspruche 23 bis 29, wobei 
der organische Schlamm einen pH von 3,5 bis 8,0 aufweist. 

31 . Verfahren zur Behandlung eines organischen Schlamms nach Anspruch 30, wobei der organische Schlamm einen 
45 pH von 4,5 bis 7,5 aufweist. 

Revendications 

so 1. Agent floculant polymere cationique qui contient 20 a 90 % par mole d'unite repetee representee par la formule 
(1)et/ou (2): 

*2 , 



CH^CR^CH^CR 2 -)- (1) 
l_C=N-> 
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-6 OL-CR'-OL-CR 1 -)- (2) 

L-N = C-J 



0 a 2 % par mole d'une unite repelee representee par la formule (3) : 

•fCHj-CRV (3) 



NHCOR 3 

0 a 70 % par mole d'une unite repetee representee par la formule (4) : 
-eCH.-CR 1 ^ (4) 

CN 

et 0 a 70 % par mole d'une unite repetee representee par la formule (5) : 
-tCH^-CR 2 }- (5) 

ou R 1 et R 2 represented independamment un atome d'hydrogene ou un groupe methyles R 3 represente un groupe 
alkyle ayant 1 a 4 atomes de carbone ou un atome d'hydrogene, et X - represente un anion ; et qui a une viscosite 
rdduite de 0,1 a 10 dl/g comme c'est mesure dans une solution saline 1N de 0,1 g/dl a 25°C. 

2. Agent floculant polymere cationique selon la revendication 1, qui contient 30 a 85 % par mole de I'unite repetee 
3S representee par la formule (1 ) et/ou (2). 

3. Agent floculant polymere cationique selon la revendication 2, qui contient 50 a 80 % par mole de I'unite repetee 
representee par la formule (1) et/ou (2). 

40 4. Agent floculant polymere cationique selon la revendication 1, qui contient 5 a 60 % par mole de I'unite repetee 
representee par la formule (4) et 5 a 60 % par mole de I'unite repetee representee par la formule (5). 

5. Agent floculant polymere cationique selon la revendication 4, qui contient 5 a 50 % par mole de I'unite repetee 
representee par la formule (4) et 5 a 50 % par mole de I'unite repetee representee par la formule (5). 

45 

6. Agent floculant polymere cationique selon Tune quelconque des revendications 1 a 5, ou la proportion totale de 
I'unite rep6tee representee par la formule (1) et/ou (2) et I'unite repetee representee par la formule (5) est d'au 
moins 40 % par mole. 

so 7. Agent floculant polymere cationique selon la revendication 6, ou la proportion totale de I'unite repetee representee 
par la formule (1) et/ou (2) et I'unite repetee representee par la formule (5) est 60 a 90 % par mole, 

8. Agent floculant polymere cationique selon I'une quelconque des revendications 1 a 7, ou la proportion totale de 
I'unite repetee representee par la formule (1) et/ou (2), I'unite repetee representee par la formule (4) et I'unite 

S5 repetee representee par la formule (5) est au moins 90 % par mole. 

9. Agent floculant polymere cationique selon la revendication 8, ou la proportion totale de I'unite r6petee representee 
par la formule (1) et/ou (2), I'unite repetee representee par la formule (4) et I'unite repetee representee par la 
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formule (5) est 97 a 100 % par mole. 

10. Agent floculant polymere cationique selon la revendication 1, qui contient 50 a 80 % par mole de I'unite rep6t6e 
representee par la formule (1 ) et/ou (2), la proportion totale de I'unite r6pet6e representee par la formule (1 ) et/ou 
(2), I'unite repetee representee par la formule (4) et I'unite repetee representee par la formule (5) etant 97 a 100 
% par mole. 

11. Agent floculant polymere cationique selon Tune quelconque des revendications 1 a 10, ou le rapport de I'unite 
repetee representee par la formule (1) et/ou (2) a I'unite repetee representee par la formule (4) est 0,5 a 10. 

12. Agent floculant polymere cationique selon la revendication 11, ou le rapport de I'unite r6p6t6e representee par la 
formule (1) et/ou (2) a I'unite r6p6t6e representee par la formule (4) est 2 a 5. 

13. Agent floculant polymere cationique selon I'une quelconque des revendications 1 a 12, ou le rapport de I'unite 
repetee representee par la formule (1) et/ou (2) a I'unite r6p6tee representee par la formule (5) est 0,5 a 10. 

14. Agent floculant polymere cationique selon la revendication 13, ou le rapport de I'unite r6p6tee representee par la 
formule (1) et/ou (2) a I'unite r6p6tee representee par la formule (5) est 2 a 5. 

15. Agent floculant polymere cationique selon I'une quelconque des revendications 1 a 14, qui contient en outre 0 a 
2 % par mole d'une unite repetee representee par la formule (6): 

-fCH^CR 1 *- (6) 
CONHj 

0 a 2 % par mole d'une unite repetee representee par la formule (7) : 

^CH^CRV (7) 

COO'M* 

et 0 a 2 % par mole d'une unite repetee representee par la formule (8) et/ou (9) : 

CH^-CR'-CRj-CR 2 -}- ( 8 ) 
^CO-NtH 

-f CH^CR^CHj-CR 1 -^- (9) 
L NH-CO J 

ou R 1 et R 2 repr6sentent independamment un atome d'hydrogene ou un groupe methyle, et M+ repr6sente un 
cation. 

16. Agent floculant polymere cationique selon I'une quelconque des revendications 1 a 15, qui contient 0 a 1 % par 
mole de I'unite repetee representee par la formule (3). 

17. Agent floculant polymere cationique selon I'une quelconque des revendications 1 a 16, ou R 3 dans la formule (3) 
represente un atome d'hydrogene. 

18. Agent floculant polymere cationique selon la revendication 1 , qui contient 50 a 90 % par mole de I'unite repetee 
representee par la formule (1) et/ou (2). 

1 9. Agent floculant polymere cationique qui contient 50 a 90 % par mole d'une unite repetee representee par la formule 
(1) et/ou (2): 
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-f O^-CR'-C^CR 2 -)- (1) 
L-c=N- J 

i 

-6 CR 2 -CR 1 -CH 2 -CR 1 ^- (2) 

I 

*NH 3 X" 

qui contient en outre 2 & 20 % par mole d'une unite repetee representee par la formule (3) : 

■fCH^CR 2 *- (3) 



NHCOR 5 



0 a 48 % par mole d'une unite repetee representee par la formule (4) : 

-eCHj-CR 1 ^- (4) 



CN 

30 et 0 a 48 % par mole d'une unite repetee representee par la formule (5) : 



-fCHj-CR 2 *- (5) 



ou R 1 et R 2 represented ind^pendamment un atome d'hydrogene ou un groupe methyle, R 3 represente un groupe 
alkyte ayant 1 a 4 atomes de carbone ou un atome d'hydrogene, et X~ represente un anion et qui a une viscosite 
reduite de 0,1 a 10dl/g mesuredans une solution saline 1N de 0,1 g/dl a 25°C. 

20. Agent floculant polymere cationique selon la revendication 18 ou 19, ou la proportion totale de I'unite repetee 
representee par la formule (1) et/ou (2), Tunite repetee representee par la formule (3), I'unite repetee representee 
par la formule (4) et I'unite repetee representee dans la formule (5) est 97 a 100 % par mote. 

21. Agent floculant polymere cationique selon la revendication 19 ou 20, qui contient 50 a 80% par mole de I'unite 
repetee representee par la formule (1 ) et/ou (2), 2 a 20 % par mole de I'unite repetee representee par la formule 
(3) et eventuellement I'unite repetee representee par la formule (4) et/ou (5), la proportion totale de I'unite repetee 
representee par la formule (1) et/ou (2), I'unite repetee representee par la formule (3), I'unite repetee representee 
par la formule (4) et I'unite repetee representee par la formule (5) etant 97 a 1 00 % par mole. 

22. Agent floculant polymere cationique selon I'une quelconque des revendications 1 9 a 21 , ou R 3 dans la formule (3) 
represente un atome d'hydrogene. 

23. Precede de traitement de bouc organique comprenant d'ajouter a la boue organique un agent floculant polymere 
cationique qui contient 20 a 90 % par mole d'unite repetee represente par la formule (1) et/ou (2) : 
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»1< 



^CH 2 -CR 1 -CH 2 -CR^ (i) 
Lc=N J 



-6 CH^-CR^CH^CR 1 ^- ( 2 ) 

Ln=c j 



0 a 2 % par mole d'une unite r6pet6e representee par la formule (3) : 

-eCHj-CR 2 }- (3) 



20 NHCOR 3 



0 a 70 % par mole d'une unite repetee representee par la formule (4) : 

-eCf^-CR 1 ^- (4) 



CN 

et 0 & 70 % par mole d'une unite rep6t6e representee par la formule (5) : 

-^CH^-CR 2 *- (5) 



4 NH 3 X" 

ou R 1 et R 2 represented independamment un atome d'hydrogene ou un groupe m^thyle, R 3 represente un groupe 
alkyle ayant 1 a 4 atomes de carbone ou un atome d'hydrogene, et X~ represente un anion ; et qui a une viscosite 
r§duite de 0,1 a 10 dl/g comme c'est mesure dans une solution saline 1 N de 0,1 g/dl a 25°C. 

24. Precede de traitement de boue organique comprenant d'ajouter a la boue organique, un agent fioculant polymere 
cationique qui contient 50 a 90 % par mole d'une unite rep6tee representee par la formule (1 ) et/ou (2) : 



-fCHj-CR'-CtV-CRV (i) 
L_c=n— 1 



*NH 3 X" 

-i CHj-CR^CHj-CR 1 ^- (2) 
L_N = C-J 

ss ou R 1 et representent independamment un atome d'hydrogene ou un groupe methyle, et X" represente un 

anion ; et qui a une viscosite reduite de 0,1 a 10 dl/g comme c'est mesure dans une solution saline 1N de 0,1 g/dl 
St 25°C. — 
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25. Proc6de de traitement d'une boue organique selon la revendication 24, ou I'agent floculant polymere cationique 
contient en outre 2 a 20 % par mole d'une units repetee representee par la formule (3) : 

-e-CHj-CR 2 -)- (3) 
NHCOR 1 

0 a 48 % par mole d'une unite repetee representee par la formule (4) : 
-eCFV-CR 1 *- (4) 



CN 

et 0 a 48 % par mole d'une unite r6p6t6e representee par la formule (5): 
^CH^CR 2 }- (5) 



ou R 1 et R 2 represented independamment un atome d'hydrogene ou un groupe m6thyle, R 3 represente un groupe 
alkyle ayant 1 a 4 atomes de carbone ou un atome d'hydrogene, et X" represente un anion. 

26. Precede de traitement d'une boue organique selon Tune quelconque des revendications 23 a 25, ou on ajoute 
0,01 a 3,0 % en poids, par rapport a la teneur en solide de la boue organique, de I'agent floculant polymere catio- 
nique. 

27. Precede de traitement de boue organique selon la revendication 26, ou on ajoute 0, 1 a 1 ,0 % en poids par rapport 
a la teneur en solide de la boue organique, de I'agent floculant polymere cationique. 

28. Precede de traitement de boue organique selon Tune quelconque des revendications 23 a 27, ou la boue organique 
est une boue brute melangee. 

29. Precede de traitement de boue organique selon Tune quelconque des revendications 23 a 27, ou la boue organique 
est une boue dig6r6e. 

30. Precede de traitement de boue organique selon Tune quelconque des revendications 23 a 29, ou la boue organique 
40 a un pH de 3,5 a 8,0. 

31. Precede de traitement de boue organique selon la revendication 30, ou la boue organique a un pH de 4,5 a 7,5. 
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